Summary. The Introduction.
Introduction.
The ingestion by preruminant calves of certain products derived from soyabean, such as soyabean flour, can result in reduced gastric and pancreatic secretion as well as a lowering of pancreatic protease activity in gut contents and digestive juice (see review of Toullec et al., 1983) . This weakening of secretory function probably contributes to the survival of soya protein in the digestive tract. Some of these proteins, particularly glycinin and fl-conglycinin, are thought to provoke adverse immune responses in the gut, leading to inflammatory tissue reactions and disorders in the digestive processes. In studies on calves fed heated soyabean flour these disorders included villous atrophy and oedema, abnormalities in the emptying of abomasal digesta and its rapid transit along the small intestine. Such animals also showed increased gut permeability to macromolecules and developed high titres of blood anti-soya antibodies (IgGl and sometimes IgE) (Sissons, 1982 ; Sissons and Thurston, 1984) .
The antigenic activity of soya protein can be eliminated by treatment with hot aqueous alcohol (Kilshaw and Sissons, 1979b ; Sissons et al., 1982) . But when such products are fed to calves, the outflow of protein and fat to the duodenum tends to be somewhat quicker than that of milk products which are usually retained by the formation of a clot (Guilloteau et al., 1979) . Furthermore, the secretion of chymosin continues to be reduced. Possible effects on the pancreas have not been studied. Similarly, apart from preliminary studies by Guilloteau et al. (1984 Guilloteau et al. ( , 1985 Guilloteau et al. ( , 1986 Sissons, 1979a) . Samples of the concentrated soya protein and of the powdered milk substitutes were assayed by haemagglutination inhibition for antigenic activity corresponding to the major soyabean globulins using tanned sheep erythrocytes coated with purified glycinin or (3-conglycinin (Kilshaw and Sissons, 1979b Ternouth et aL (1975) in calves receiving a diet in which milk protein was replaced by that of heated soyabean flour. This reduction in the tissue activity of proteolytic enzymes could be due, in part, to the presence of residual protease inhibitors ; the product specification of the manufacturer indicated that the soya concentrate used in the present work contained 4.6 mg of anti-trypsin/g of protein, which is equivalent to about 7 % of that in unprocessed soyabean meal (Monti and Grillo, 1983) . However, other factors are probably involved also because concentrated fish protein had similar effects on calf pancreatic proteases (Ternouth et al., 1975) . Moreover, compared with milk protein, replacement protein is generally less sensitive to proteolytic enzymes (Jenkins, Madadevan and Emmons, 1980) and resides for a shorter time in the abomasum (Guilloteau et al., 19811. ) .
Neither the specific activity of amylase nor that expressed in total or per unit live weight was significantly influenced by the diet (table 3, fig. 1 ). This finding is contrary to an observation of Ternouth et al. (1975) indicating a decline in amylase secretion after milk protein was partially replaced by that of heated soyabean flour.
In contrast to results on proteolytic enzymes and amylase, the specific activity of lipase increased (P < 0.02) by 26 % in calves given the soya diet. However, although the same trend applied to the values of total activity and activity per unit of live weight, the differences were not significant. Variation in lipase activity between the control and soya diets could be due to the higher amount of fat in the latter (25.9 vs 19.9 %). Nevertheless, the nature of the protein may have had an effect since Ternouth et al. (1975) (Guilloteau et al., 1984, 1986a, b and unpublished data) . Similarly, Bloom, Edwards and Hardy (1978) reported an increase in the plasma gastrin level in calves during the first two hours after milk ingestion. However, the present results for motilin and BPP are at variance with our earlier studies ; in two other experiments where we measured plasma motilin concentration, the values during fasting were higher than those found 1 h after feeding. Likewise, measurements of blood BPP concentrations, taken weekly from 1 to 13 weeks of age, were lower 1 h after feeding than the fasting levels. These variations in the results of different experiments done at different times may be due to differences in parasympathetic nervous system activity (Bloom, Edwards and Hardy, 1978) .
Variations in plasma levels of gastrin, GIP, secretin, motilin and somatostatin in response to the soya diet were closely similar to those found with the control diet. The postprandial increase of CCK concentration was much greater (4.2-fold). In contrast, a postprandial increase (1.5-fold) was observed for VIP and a decrease (0.7-fold) for BPP with the soya diet, although no such changes were seen with the control diet. Fasting concentrations of GIP and secretin were lower (2.0 and 1.5-fold, respectively) with the soya diet. One hour after feeding, the GIP P level was 2.2-fold lower and that of CCK 2.4-fold higher with the soya diet. In general, the results of gastrin, secretin, CCK and BPP agree with those found in earlier experiments with a milk substitute in which partially hydrolysed fish protein replaced casein (Guilloteau et al., 1984 (Guilloteau et al., , 1985 (Guilloteau et al., , 1986 (Rehfeld, 1980 (Davicco, 1978) . Furthermore, the tendency for a decrease in pepsin levels, albeit non-significant ( fig. 11 , is not in accord with the decline in circulatory GIP levels. However, the inhibitory effect of this peptide remains uncertain (Ebert and Creutzfeldt, 1980) . At the same time, the concentration of secretin, which is thought to have stimulatory effects on pepsin secretion (McLeay and Bell, 1981) , also declined compared with its concentrations in the controls. Kinetic studies of gastric and pancreatic secretions together with simultaneous measurement of circulatory hormone levels would perhaps improve our understanding of these relationships.
In conclusion, the replacement of milk protein by that of soyabean concentrate and whey did not appreciably modify the amounts of enzymes present in the abomasal mucosa but did lead to reduced trypsin and chymotrypsin activities in the pancreas. The plasma level of several digestive hormones (GIP, secretin and CCK) was also affected. However, these variations seemed to be related more to changes in gastric emptying than to alterations in the enzyme activities. Finally, the blood of the dairy cow calf commonly possesses moderate concentrations of anti-soya antibodies which could be of maternal origin. /7&dquo; Reunion du groupe Developpement l.N.R.A. Montpelller, 22-24 mai 1985. 
